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DETAILED ACTION 

Specification 

1. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1 and 10 are rejected under 35 U.S.C. 102(e) as being anticipated by Machida et 
al. (US Patent Application Publication US 2003/0173601 Al). 

In re claims 1 and 10, Machida, in the US Patent Application Publication US 
2003/0173601 Al; figures 1-14 and related text discloses (a) preparing a semiconductor wafer 
1 1 having a first principal plane on which an element is formed and a second principal plane 
opposite to the first principal plane; (b) forming a protective film 81 on the second principal 
plane only of the semiconductor wafer; (c) forming a gate insulating film 15 on the first principal 
plane, after the step (b); and (d) forming a conductor layer 16 on the gate insulating film (e) 
etching the conductive film to form a gate electrode. 
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Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 2 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Machida 
as applied to claims 1 and 10 above, and further in view of Wolf and Tauber (Silicon Processing 
for the VLSI Era Volume 1 : Process Technology). 

In re claims 2 and 11, Machida does not disclose wherein said gate insulating film in the 
step (c) is formed by subjecting said first principal plane to thermal oxidation, with said gate 
insulating film of said semiconductor wafer mounted on a support in first apparatus. 

However, Wolf and Tauber, in the textbook Silicon Processing for the VLSI Era Volume 
1: Process Technology , page 198, discloses that thermal oxidation is capable of producing SiC>2 
films with controlled thickness and Si/Si02 interface properties. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made wherein said gate insulating film in the step (c) is formed by subjecting said 
first principal plane to thermal oxidation, with said gate insulating film of said semiconductor 
wafer mounted on a support in first apparatus in the invention of Machida, since, as taught by 
Wolf and Tauber thermal oxidation is capable of producing SiC>2 films with controlled thickness 
and Si/SiC>2 interface properties. 
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6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Machida in view 
of Wolf and Tauber as applied to claims 1, 2, 10 and 1 1 above, and further in view of Kraft et al. 
(U. S. patent 6,136,654 A). 

Machida in view of Wolf and Tauber discloses wherein said gate insulating film in the 
step (b) is formed by subjecting said first principal plane to thermal oxidation. However, 
Machida in view of Wolf and Tauber does not disclose and then to oxynitride processing the 
principal plane. 

Kraft, in the U. S. patent 6,136,654 A; figures 1-7 and related text discloses forming an 
oxide layer on a semiconductor wafer and then oxynitride processing it to have a dielectric film 
substantially free of hydrogen (Abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to oxynitride processing the layer of Machida and Wolf and Tauber, since 
Kraft teaches that an oxynitride process would free of hydrogen the dielectric layer. 

7. Claims 3, 21 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Machida as applied to claims 1 and 10 above, and further in view of Maydan et al. (U. S. patent 
5,882,165 A). 

Machida discloses (d2) etching said conductive film into a predetermined pattern (Figure 

6). 

Machida does not teach (dl) mounting said semiconductor wafer on a support in second 
apparatus, so that said second principal plane having said protective film formed thereon comes 
in contact with the support, and forming a conductive film on said gate insulating film by using a 
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chemical vapor deposition method. However, Maydan, in the U. S. patent 5,882,165 A; figures 1 
- 20 and related text, a multi-chamber apparatus wherein various semiconductor processes are 
preformed thereby providing the opportunity for multiple step, sequential processing using 
different processes in one system (Abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to mounting said semiconductor wafer on a support in second apparatus, so 
that said second principal plane having said protective film formed thereon comes in contact with 
the support, and forming a conductive film on said gate insulating film by using a chemical 
vapor deposition method in the invention of Machida, since, as taught by Maydan, a multi- 
chamber apparatus various semiconductor processes can be preformed thereby providing the 
opportunity for multiple step, sequential processing using different processes in one system. 

8. Claims 4 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Machida 
as applied to claims 1 and 10 above, and further in view of Hayashi et al. (U. S. patent 6,780,278 
B2). 

In re claims 4 and 12, Machida does not disclose said conductive film is selectively 
etched under a plasma atmosphere, to form said gate electrode. However, Hayashi discloses that 
plasma etching is a conventional process widely use in the semiconductor manufacturing 
processes (Column 1, Lines 17-19). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use a plasma etching process with the invention of Machida, since, as 
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taught by Hayashi, plasma etching is a conventional process widely used in the semiconductor 
manufacturing processes. 

9. Claims 5 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Machida 
as applied to claims 1 and 10 above, and further in view of Denning et al. (U. S. patent 6,187,682 
Bl). 

In re claims 5 and 13, Machida does not teach comprising a step of cleaning said 
semiconductor wafer, after the step (b). However, Denning discloses, in the U. S. patent 
6,187,682 Bl; figures 1-10 and related text, that it is important to obtain atomically or near 
atomically clean substrate surfaces prior to formation of various films over the top of these 
surfaces (Column 1, Lines 15-18). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to clean the surface of the invention of Machida, since, as taught by 
Denning, it is important to obtain atomically or near atomically clean substrate surfaces prior to 
formation of various films over the top of these surfaces. 

10. Claims 6, 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Machida as applied to claims 1 and 10 above, and further in view of Shih et al. (U. S. patent 
6,589,852 Bl). 

In re claims 6, 7 and 14, Machida does not disclose forming a photoresist film pattern on 
said first principal plane of said semiconductor wafer, after the step (b) and before the step 
forming trenches for element isolation on said first principal plane, and using said photoresist 
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film pattern as a mask; removing said photoresist film pattern under a plasma atmosphere. 
However, Shih, in the IL S. patent 6,589,852 Bl; figures 1 - 3 and related text discloses forming 
a photoresist film pattern on said first principal plane of said semiconductor wafer, after the step 
(b) and before the step forming trenches for element isolation on said first principal plane, and 
using said photoresist film pattern as a mask; removing said photoresist film pattern under a 
plasma atmosphere to form STI (Column 1, Lines 30 - 42) since STI is a preferred electrical 
isolation technique especially for a semiconductor chip with high integration (Column 1, Lines 
30-33). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form an STI structure in the invention of Machida, since as taught by 
Shih, STI is a preferred electrical isolation technique especially for a semiconductor chip with 
high integration. 

11. Claims 8, 16, 21 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Machida as applied to claims 1 and 10 above, and further in view of Kawakubo Takashi (U. S. 
patent 6,242,298 Bl). 

In re claims 8 and 16, Machida does not disclose wherein said semiconductor wafer has a 
diameter of about 300 mm. However, Kawakubo, in the U. S. patent 6,242,298 Bl; figures 1A - 
23B and related text, discloses using wafers of 300 mm since with larger wafers denser 
semiconductor devices can be formed with a cheap product unit price (Column 9, Lines 36 - 40). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the device of Machida in a wafer of 300 mm in diameter, since as 
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taught by Kawakubo, with larger wafers denser semiconductor devices can be formed with a 
cheap product unit price. 

12. Claims 9 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Machida 
as applied to claims 1 and 10 above, and further in view of Beauchaine et al. (U. S. patent 
6,576,501 Bl). 

13. In re claims 9 and 17, Machida does not disclose wherein said first principal plane and 
said second principal plane of said semiconductor wafer in the step (a) have been subjected to 
mirror finishing. However, Beauchaine in the U. S. patent 6,576,501 Bl; figures 1-4 and 
related text, discloses polishing the semiconductor wafer to a mirror-like polish to provide a 
smooth surface for manufacture (Column 1, Lines 45 - 48). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to subject the surfaces of the wafer of Machida to mirror-like finish, since as 
taught by Beauchaine polishing the semiconductor wafer to a mirror-like polish provides a 
smooth surface for manufacture. 

14. Claims 18, 19, 21 and 26 - 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Machida in view of Denning. 

In re claims 18, 21 and 28, Machida discloses (a) preparing a semiconductor wafer 11 
having a first principal plane on which an element is formed and a second principal plane 
opposite to said first principal plane; (b) forming a protective film 81 on said second principal 
plane of said semiconductor wafer, with said first principal plane of said semiconductor wafer 
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placed on a support in first apparatus; (c) forming a metal or a metallic compound 16 on said first 
principal plane, after the step (b). 

Machida does not teach (d) cleaning said second principal plane of said semiconductor 
wafer, after the step (c). However, Denning discloses, that it is important to obtain atomically or 
near atomically clean substrate surfaces prior to formation of various films over the top of these 
surfaces (Column 1, Lines 15-18). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to clean the surface of the invention of Machida, since, as taught by 
Denning, it is important to obtain atomically or near atomically clean substrate surfaces prior to 
formation of various films over the top of these surfaces. 

15. In re claim 19, Machida discloses wherein the step (c) is a step of forming a copper film 
on said first principal plane (Figure 6). 

16. In re claim 26, Machida discloses wherein the film is an insulating film formed by CVD 
method (Figure 6). 

17. In re claim 27, Machida discloses wherein the insulating film includes an oxide film 
(Figure 6). 

18. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Machida in view 
of Denning as applied to claims 18, 19, 21 and 28 above, and further in view of Shih. 

Machida does not disclose wherein the copper film is formed by plating. However, Shih 
discloses various conventional ways to deposit copper such as plating (Column 6, Lines 43-51). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the copper layer of Machida by plating, since as taught by Shih, 
copper plating is a conventional way to form a copper layer in a semiconductor device. 

19. Claims 22 - 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Machida 
in view of Denning as applied to claims 18, 19, 21 and 28 above, and further in view of 
Beauchaine et al. (U. S. patent 6,576,501 Bl). 

20. In re claims 22 - 25, Machida in view of Denning does not disclose wherein said first 
principal plane and said second principal plane of said semiconductor wafer in the step (a) have 
been subjected to mirror finishing. However, Beauchaine in the U. S. patent 6,576,501 Bl; 
figures 1 - 4 and related text, discloses polishing the semiconductor wafer to a mirror-like polish 
to provide a smooth surface for manufacture (Column 1, Lines 45 - 48 and Abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to subject the surfaces of the wafer of Machida to mirror-like finish, since as 
taught by Beauchaine polishing the semiconductor wafer to a mirror-like polish provides a 
smooth surface for manufacture. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fernando L. Toledo whose telephone number is 571-272-1867. 
The examiner can normally be reached on Mon-Thu 7am to 5:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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